(i9)B*BH$ifjf (jp) «2) ^ |g Jj^ 1^ ^ (A) (wmtawjOimm^ 

#^2002 -340673 
(P2002 - 34O673A) 
(43)4^18 B ¥^14¥11^27 8(2002.11.27) 



(BDIntCL' KSiJta^ FI f-ll-y{ 

GOIJ 3/18 GOIJ 3/18 2 GO 2 0 



(21)ffiH#^ 


4$R2002-65079( P2002-65079) 


mmmA 


0O0OOS223 










(2Z)imB 


¥^14i^3^1ie(2002.3.11) 












1^ 




If BI2001 -76433 (P2001 -76433) 


(72) ^« 






¥jS13^3^16B(2001.3.16) 








B* (JP) 




i« «±aflc£^i^ 






(74)ftJlA 


100090011 














F^'-A(j»*) 20020 CA17 CC04 CC12 CD24 C056 



(57) [SiH^] ^WKw rn <?iia«waB 

^© f - A ^ A*t $ -tf ^s. . 
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(1) ««« 




(2) 

PDl 



PD5 

fWw$f 




htirc2:o<D^^m^7 U t . 
[if ^^3 ] i^i(^<D\iitim'S^^^m^i:ftUX. 

[000 n 

[0 002] tL<oj;.^tmm^mt^it:^'<i>V)\'7± 

fS.i Wc OmOlbtlXid (0IJ^«!^gg¥9-21O783-^ 

*>© t Lr^©«S14i&sieL-c*T(,>S. 

[0 003] 

l^aiCtel/ifv lti*7T-l'>'f-T4)'3. C©*7T-r 




(2) !f#g§2 0 0 2-3 40 67 3 
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[0 004] c(DmifT^^4x-\t. m^mmm^ntc 
^&mM^icism&m.^ic^mi<c^mbru> 

Xs^/hU -CSW 5 ^ -60-CJgS4 btcm. ^^m^7 u 

C©A*tLfc^i^7fe©^gSi•e©v^•■7-*i 
l±i:tj 5 *ixi^im$ti6 cticrj:i>. 

[0005] 

mmmWibJ:'?tri>mm] c©j;^i&se*©7tx 

^if }-)V7ty-<ir-t^i6\,^Xit. S:**^TU-^KJ; 

n. ^ffig©a'JS*^Hii-c*^it,»5is{ii*3&-7fc. 
20 [0006] ■r^ct)^, Jg<*©?gs»s(^sitji^i^x 

7^A{ciji»T«. '/&&'^mmtbx, aiftS©ftliiJfflCc 

■C*f3. iffifia!lSKtel^r^«^TP-rCC51cf-A© 

cfi't ( f - ) *JAI* L!5: C^lS^K:»-e©SiJ^e3&5^ 

[0 007 ] Cti*. HKDCCTSTPJ-CgiB^-r-Si. § 

nri^?.JS^. SWS ■7-6a!)>6©A*t3t*5/N-9-:»^F 
(D%Wr^J:^^j:Ji^, C©AS-f7t©b--^*5^*^^ 

30 P02iPD3i©ig«:JgjjX$^l, S**^©*'C<<i;?tf-A 

r;^n?c2gSA 3'&^^i±i-r'^#-r'*,sic4,Bat>?>T, « 

[0 0 0 8] tjeoT^^BJtt, :»^t:SiS7t«T-TU-f 

- A A*f 3 -a- J: 'J S C i * g r S . 
40 [0 00 9] . 

[^s*»9it5fc«t)©^s] ±^(DBffjimm-rzfc 

TfeSi. fe5>7feS©Ui;^)7fe*Ii»fDf|g^c^§*^^^^ 
i> K##7t^m-i^KJ:^|51«i^XW^SJf7fe©«S^ 

tc^<o, n^mmcn^itm&mm^mbxm'^^ 

[0010] tfj:t>i5. ^^S^MtCi^^TtX-^i^ 
50 .7:^•7^'■!f-T•«> ei7K:iSL/cfie*©3tX'-ii' hJl-T 




3 

[001 n cn{c<fc9> si(2)K:^j^rj;5K. 

,^ (IH]ll(l)(C*tfE) >'>''7-:»^iJ©©iK^SiCigS 

AW7lc©jg5 (Rt>V^•■7-) «. ^fcS3t^T-PD3tCgB 
[0012] ±iS©fU»lllS«. ^ifeJR^^7U-f 4» 

§*3g-?*5Siai L//c5K©ifi?fii©js^g{iii4:ti^ai-r5.« 

^iSStc Jtct; t fcigS^fe^^cc Al^ 5 If J()© f - A 
S^g^iS»»ailii88t. -C«fi!E-rsci*i-C#S (ff 

162) , 

( 0 0 1 3 ] S fc. ±fB©j^S<illfelUiilS8i3:. S^jfc 
sg-?r U ^ A^MtB 0/c3fe© f - fflr SfiEffiglJ 

©rt©® fc© i ©iggs^^^tij-r -siiajsisi r- 

[0014] 3 ±IB©®ajgp«, g-S3fe^T©® 
T*. ±iS©3fe;^--id't-;l'7:^'5-f1f-«. S^^TT U- 

r^S^fe^S-T©|51jT7fe©ftapg*tfoTt,»S!55. C 

7 :f ^ Y -tf - tc J: 0 pjg^r?) -s . 

[0 0 1 5] -Tiit)^. §^^^^K:iia9t7£Riy= 
Hff^fe^-C-ti-^tiAl*^^ i i *>K:5l,Hc.&S:>feR-^© 
m?:ffl^J:^'«:2oOSife3R^7U-r4SWtitf. 

[ 0 0 1 6 ] ^c*s. ±M<DWS%'^%=i-t LTtt. Sl-f 
ffiW7lcaiyf/X«liJf7fe«:ffil>-CS3felR^7 u-^r-ffis 

^tblr^f ^ ci^sf ^t*j. ±ia©*;^-^^ h;i/7 
:^7^'1f-^c«. i*iSS»f(^SA;^j«^*it2S(iS;^tc 

7) . 

( 0 0 1 7 ] S 6{C. ±gE©»3teSi b-C«> ISmffl 

««©lii;'37t^:ig?SsS;^^{c^r^^}gfr^lElJiTtST-^ffl 
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te©Se<J?rjt^-r^fc*, :»7!cl5©m:^l3fe?:11Si!3fe^^ 
LT i^^^3t^^-?©lo]»f fta^$ljffl)-r S C 4 ^rlt 

[0 0 1 8 ] -s-L-r. m<i>m^nm.<mm\t. 

■CU2.2KS<tiJS*^^^*i*^ai 0/i:^©2g?Si©iefi<i 
{C^tlEU/cltftTt^T-CCASfS •ti-*/cJ?)©b--Ail!fi^ft 

(fflBlO) . 

[0019] ±iB©igS(y^©t^tBtt, ^S3t^-?-7 U 
'f?!>s«ltfiLAi3fe©h--i'«S^ri[ffiU, 
SS7fe^-T-7U-CKteWSS5fe^iR7)F*1©g45iai>4>© 

i ©iffise^^^mr -5 c i ic 13 ^ c i ^^-c ^ .s 

20 ^QmiS^:i^t)XW^m§.t-^hii'^7.^^^iS^^i>Ct^ 

.fcotf^ci^s-c^-s (#ai2) . 

[0 020] --n, ±ie©2|s:^H^ [l]©li-^K«. 
«^ 7 U K J; -,-C)S&»«II^SSn?C76ej^fi-^*^ 

iSSRO'7^'''f7-©^Pge?:iBi|faftT^/cit){C(3: 

Jjn*«sii<ai«f'5. S7K^^7H'©^5^i.4'.Mt{C#'5 
^aS0©^liKJ:5n;^ h7-;'7';4S^DTL*5. 
[0 02 1 ] !^{<:Si5-ettft-^:^©5^i.^.;l/|ft*iioo5^ 
30 i-^^^uwiicij^cij. S3K5^-?^7H'©SS(«|5:ioo?S 
» ttioo(^-f ^rSi s ©7!)S£.gK: u r*r t, > 
c©ck^itci(c^i!f. *^ig[2]{ciJ^^*;^-<^ 

i. iS^S7t^S^-KJ:^|5iJf7£X{ilfllSr7fe©ii>>:f< 
i4) mS^$:1tttl-r^S3t^^F7H'<!:. K-^^g© 

ta:t/7feAs> iti«s^>i!i^fi{g^©S)E?S!!»sji;xtea5fes 

?:»-rSM1SP|5|i(§i?r<ix., S*^^7 U-r i LTS 
40 ^jNRSa©§3fe^^-ii?:St^ 5 C i K J: (3 ifi^S^SdgJfiff 

^^lc©«l^±i^:^f^J:5{cbTl,>5 (ifi^a4/(=tiBi3) . 

[0 02 2 ] -TJ^cfc^, C©)t-^©S:)KS^7H'«. 
#^7t^»^tC iSHJf** /c(S^NIil»T*©:i»& < i 4> 
ajgfi^^Srt^iB-r^.fc©-cfti^ -ei-r^ $(Jffl)llgS«> 
»3fe«l©ai:^*-C4.5i^;g^^Sft^©#jgSA5t^^ 

It 1 «SE£^>3^«2jS5^^>-^-o)»^.§3fe*iF7 U fC 

#A ^tii.^^ict^L^m^mm'i-ommn&^pmox 

[0 02 3 ] fifor, ISl2{cllIiB<]{c^-rJ:^Cc. AS^ 
so ?tLin«#S3lc^^^-6{Cj; -^TigJftA 1, A 2, A 3,- A n 




(4) 
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[ 0 0 2 4 ] -e Lr . »[n]fESi5*s^mf:^^6?r$fJ 
[0 02 5 ] Sit:$:|6ai[2]-CB, ±tioy§:^m^7U 

ai4) . sf>«:*^w[2]t?tt. ±ii(omL(Dmmiy^ 

[0026 ]$ ^K:*^?g[2]cctet>r ±iS©*^ 
•rsci*5nitlt:-*s (it«Ji5/ffiBi6) . 

[002 7 ] §^{C, C©*^ffg[2](Cfct,>r4>, m& 
[0028] 

4iOr«. ^i7©«£*{^<i:i:l:f5Tn«^!<»^J:^ifC, S 
W 5 ^ - 60©Rt> O tc^iSmE^EnJUDT * c i K 0: 13 S 
tarn (H^rft) 5!»5^{k-r^^?g*^fgi^6^ffli,^.5.i^ 

\' i7 ju - • 7'tc$iJ®|ilSSio^S:i:t x t, » ^ *3!)5^Ji -j T t, > 

[0029 ] C©$iJ»llISSioti. iftgii^^ffililSSiii 

t-AiPHffii»m0s§i2t^fa^iSi{#m(isii3i^3S 4o 

SSiitt^ e.tcf-^ig^SSitiig|Jiiaij^Siilll^^ltiapu2 
[ 0 0 3 0 ] C©J; ^ Jtc:$^Bj©j|MsWctel:fSl)j'P?: 

S f - jgSicmaSmO^igW^^R b A:«>©-C* 
c©f-i;iSg^ttja5uiJc*ji,^Tl3:> Sf. ^TfefR^ 
7 u ^ 7*«}fi£-r SSS3feS^^'^©A:'3fi^7fe©aiK?r 
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[oosncnw, mst,c7fitin< . ^^m^7u^7 

«S*i|37F© J: ^ (c > -en-en^Sa-ci C r jgiJSS n 

/cCiAS^^nxt^S. C©J:5te^tb$*T./t?$Sa~c 
tcS-:5t,ir. ^©*''5;^^3-7}i?:*&^ (;:^-f ■>7"S2) . 

to 03 2] COMSk. ii'^:^^^ax.Wr>X. f-i^ 

[0 033] ^6«, ?SSfiMfi^ffiS|Jll2©WSW?:^0 
■CteO. ^. S!lSjgg©l:^:ni-r-S<!:> Cntcmb 
rn<i©:3>AU-ira~Cn?rlS;tt, ^-n^-ntC. MaR 

§3 >^^• U - Cl-Cn©fte;?©ffi^^tcS!l^ig?S A 1~ A n 

t0 034]^bT> Cne.©3>M'U-d/a~Cn©tB 

c©«''J^^ifI!^il^8l5E^cte^,»t:^^/Ml^3•ffl?:?^fefi^sMA a 

ib-CjfltHSns. C©j:-5K:L-C. i^gd^A A 
tiiSti/tft> C©j£g|i^AA4ffll^r. ^Btc^bfc 
tr-ivlilJfft»mii!Si2{ctei»Tf-A|§jfft0 3!»Wffl 

[0 0 35 ] S7(C13;> !Kg{iM^fcH[pISSlir^ltibfc 

0. S4>i£tiS3^?-K:A«S-li'-2>/£:to©tr-All*fft 
'e\t. ^^*^5^^^6iS7^ll^7H'7i©8g^. 
(i^A A {C*i^TS&g-rti^j: i^r^fsi^WlC^lSlf 
C i tc J: ») SBfCjRs?)^, c i*i-C t -S. 
[0 03 6] C©J;'5KL/T, f-A(lJTftSLt[llHlSSl2 

» ■c^m^S^gffi Iiis§i3tc*j t^-r SIHjgiSI^ f a 

[0037] 0 = A • fa/Va ^£(1) 

Va : ^^j^iia 

se-o-c, ±fa©j^a)€r#»^sgiSfaK:'3t,»r)g< <t>^ 
^©ctOicnci, 

[ 0 0 3 8 ] fa= 0 • Va/A SC(2) 

C©^C2)tctetir. ^«agvaRO*?S;g A ttgt^© 
M-C*S©t\ ±fB©.k^tcfcr-A|5iiffft^tlii§Ki2T 
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[00391C(DJ:^OCL"C. ^iKIS'«?Si«ltti|5|8Sl3'C 
[0 040] COi^^. Sli(2)CC^L//cct:^^c, §3^:^ 

[0 04 1 ] ±Mommmv\t. ^m^^m^i-owm^ 

fflx -2) i: ^ j:^ Mi^CC^SiK:^^- pdi- PD7?:Eg L /c © 

[0 04 2] stoT, wm(.y)^mri:^^. Km%ax 
^nbx. "^itaitmifx^a^ttm^xnex^m^ 

?:M*fT ^ J: ^ tCi2g ? -if r 

[0 0 4 3] CntCj:J3. ^7ta2^C:|oC^T-€-C?)43.Cx 
^ff* a 3CC cfc o r lEtt^cC^^fi^ffliJ^T ^ C i TiJ^J Pl#g <!: 

[0 044] S/c$ ±tECD*igWr^i. ^SPtK^ 

^xhX\.K 

mm^x%hW.(o^m<^^m7Ltcmbt£-,x%s 
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[0045 ] ^c:fo\ C<DjlifefifaTii. S^K^-^^T U-Y 7 

iSiJfaililKisic^^-tt^feor'AO . SiJIBi|Ei8Si5tiC*itc 

[0 04 6]flL/. ^»C©iS:SPaPiitU»3Sx-5B$Pa 

f'j:<X'bJ:i.^(DX}^Mvm^^^iiXi.>6o llntc». ©J 

ffliiii?si55&> h^mMmxA^mx^m^^^^&tc^^^ 

[0 04 7] -TJi^D^. Elio^^L//cJ;'5^f^'S<^*ltC 

«S*t7feLout(A 1, A 2,- A n)©[^0«SA 1^^CD^3J)S 
20 Al^rSJ^^tCJ^coru-S)*^'. CC0l;^J^;i/^6. Unci) 

[0048] mmcDom^Utom^trat. mmmmLt 

.tC J: -pT AI**Lin:0S^jfe^^^^65!^>6SW*LoutCA 
l,A2,-An)<i:brSI*Stl>S<f:t. ^<DP^C0i^gA2 
^^(D;^;!?i":§:7fe^^r l^'<7tcA*t?n^ck: -^^c^g^SU 
Tl^^, ^;c. EI0(2)COli^tC«, ±iBCDS(i)CCii^T 
iP< , ftlJi»lllKl53!?5^ig|iIKl4CDWSiSjaigtfcfa^;^# 

3feLinCCitr 2>KSt3feLouttD«^:g A 3^»CD^;{)5XS4$ n 

[0 04 9] ?6cci5i[ic3)<7:)ii^{c^s. m'i&&ifs^± 
TU-<7«. SI*3feLout©igSA4^^CD<;9^^AWr'2)J: 

tfimi)^7r^$tiXi.^^o 

[0 05 0 ] rrjiiois. EIi2(1)OB$Mt, (ii^S^f, ) 

'^&\2!&»o:>^i)^AS^^ritciKP^^^n%$UXi6^ . lU 
0(2)©e#gijT: (JSSg^ifefJ <Dt|^fC«. S*t3feLoui:cr) 

iggA3;S;^cD^. -^LT|i]ll(3)cD0#Sim (Mlifiaf3) 
Oi»^tC{iSSif7lcLout(DiSSA A}S,»(D^i)^Xnit6J;: 

'^(fcmf&^nxi.^ho 

[ 0 0 5 1 ] COJ: ^^c, ^l!^Il!Si40fii:^ft^jitSS^ 
50 0^*iAWSn5Cii&So 



[0 052] Si2tOT;L/fcJ: ^tc, mm^MAfi^^ 
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* <!:> 

e = 0.005racl=0.3' 53J(3) 

[0 054 ]-:^, AW3fe®Jil!«?mi|!S?:30C3Hzit-S 
TiB©*(c^-riP<> iSftKPl »0:4nin 

[0055] 
* [^1] 



CH 








30 


193,000 


1553.3290 


"If 50GHz "1 
J lo.40I2ninJ 

If 50GHz 1 
J Lo.4032nmJ 
\f 50GHz ^ 
jL0.4018iimJ 

If 50GHz ^ 
J L0.4018DnJ 


30.5 


193,050 


1552.9278 


31 


193,100 


1552,5246 


31.5 


193,150 


15S2J228 


32 


193,200 


1551.7210 



(ytM) /A (Tfei^g) =3Xl0Vl.55Xl(r'=193,000G 

^ -r- ^^JlCHSOt CH30. 5^tbl5r ^ (i: . m'i&mt^ ^ 193 , 
OOOGHzcb 193,050GHz~C* ^1 . -^CDiiZ^I^^^ SOGHzi 

[0056] ±izcomsmm^t. m-ni^Oo^ammt^ 

l//c<bt. fcr-A-rngA-i«TIBcD^tcj:-3r#jt6 

[0 05 7] A1 = aXdXAA S(4) 

[0 0 5 8 ] CCDfSm. tan^-lcr^i^cCO. 61=0.06 
• ii^^^, ±IBOi:C3)t:0 =0.3" i)m^tiX\.^^(D 

X. i(MHzro.3' xhitf^hs m-nomom-^ifLid^^ i> 

0 = 0.06" (DSfgiJ^cC^tDT. S^^-A(Oi^y V^'n 
[0 059] fif-:>T, H^ili LXmbfcm-nR^miiO 



i^iS:ycm'f-T\y^7(^Mi:^-\^Xi.^^i!)\ Si4^C?5^0/c 

[0060] cocfc e» tj:miAKfriLfcmmm(Ditmm'/)^ 
pg7&^±f3O50CH2CDis^(ct^. miAi,cm bfcmmno^ 

^CCigSAl,A2,A 3,A4,-<bCi^cfc5tC0.4nm(Difeg 
h ^tlTtf < A*t7feLin3O55OGH27!J>^lOOGHz0i^}g^?^ 
±iBCD^iC^'r*P<. iSlig^iJlPBllllOOGHzCDig^^Ct^ 

ms^rsm^o.smtuhcox. mi^cmtiD<. 
[006 1 ] ^-ox. m^mmiDomiT, mm^f 

tS2&fifi)E»A '2,A2t:'--A:i&5ASt?n. lOOGHzCDig^ 

umwMmmi^ a 2 tr a ai^ 3 n 5 c i «: 
So fJito"^. }^Mt)mmmsmsoGHz(D^^mioutx 

$)^tr^t. *^.t3:iOOCHz©^jg»S<OS*f*Lout 

^7nLr:fe59. lOOGHziiffivXf-Act SOGHziiffl^Xr 
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[ 0 0 6 2 ] CKDJ: ^ tcj^S^fj^ttOOOfi-^Oj^ 
SParatSlTU-Ti^'j "J h"!SfiiLT0.8nin,0.4™^ci"*5^ 

[0 06 3] S ±g2©iaffli>;^TAO);SS?rC 
bandSi>'L bandKitfflg#SCiA^-Ct-2). S/c. :g3fc 

Tfel^^ T U ©^-^ r i ^- ©S^ '^©Alt?: M W 

[0 064] S hf>m. HloCCfcl^-C. $IJ?ai|ilSgl5<!: b 
-ni*|fe?S [i]©J; ^1 ^jrltRE^ifttcii^-Ct^^ct* fc©i 

•9. il>^cl»IS©S*^^©§*IR^-TH'JCteli-C^i, 
S3feS^T U-Tjjs^ffl L?C7£©S(ISiSgtc>Pfr'S)S?S<S 
^€:*^HiC--C»Sjlc^^^©lltFf^g?:7 ^ - 
$lj»rntf. i:»3*?SLI,i3^r§S3!£l^^©*'i:»<!:3fehr 
-A©f-i7i%-i^§#5iii*iplfie<!:)&t). iESiJi 

[0065] {{mi) . S^^KS©ai*5£=& 

7tX«^^i5I»T7ic©i^S*t^^ajr-i.§^^^7U>f<!:. R 

[0066] (f^ia 2 ) f^ta 1 tCfct^T. R$I|8|I|pISS 

K^?!£5^^^7H'^mfi)t;-r^§^^«^S(c^&fii 

If-. 

[0 067] (ffieS) ffl32tCtet,^r. KiffiSiB^tS^ 
ffllHlgSA^ ISS*«^7U>f*sttffil/fc^fe©f-i'}Sg 
?r«tUif ^»ai§l5i, l*b--i'i«?fii^,§7t^T-7H' 
(cteWSS:7fc*T©l^©ft4)fit,^^)©<!:©jgS{iM«:S^ 

> ^;^7:^7'l'•tf-. 
[0068] ({^124 ) f^lB3 iCfct,»Tg[»ii;gK3tiS. 
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m^b) ^mt. ig^*l§©(iJ:^^?r[iJ/T$-ii5# 
«:-en-e.4iA*fTs <t i i Kscs K&§7B^^©ra^,4 

ffi^J:^K:Sl^6n)t2ooSjl£^^TU-ri. J&filS. 

[0069] um6) mi 1 *>6 5 ©t,i-rn*>(ctet,i 
(mil ) m&^n^mxtiis^'k&^fS.^ic^mir 
[0 07 0] (fftas ) ^^137 (ctec^r. K^j-7fes*5. 

(f=tie9 ) ^g©t^;/37t^#^7fe^^^^^/^ t r> ^ 

20 7is«^-7u>f-c^ffl-r^i^K. R^7fe^^7t"f*^*ia 
[007 1 ] (fflsi 0) {^gegtcfci^T. g[iei»ffts 

5:>©b--Al2lJiTft?r»Uib> Sfcr-A|5I»?ft/!>^e.iS^» 
30 iiiS?IS*#iti L riS^S:)t^^-i^tc^^ .S. c i K J: »3 tf 

[0 072] (f^a 1 1 ) f^S 1 0 (CfcLiT , i^iSSti 
g©<^ttj5S. fe^*^7U-^*5t^i±ILfc7t©f-^'2g 

g3fe«T-©F*i©:g4>jai^ «5 © i ©jgSfiH^rl^Ui-r S C 
[0 07 3] (mi 2) mni UC*JliT> iSf-^ 

40 

^*ll©tH;t>*?r|BISTnTtg^f#aP7fef:*T-<i:> l^^jfe 

^R^Ki ^>lil^ff*x«?^lltr*©^^^c < i ^imsbs 

g[jRfi»S!l^fi«-^©S«Sfi£^*i)ii)v^§3t*-?^7 U 

[0 074] {mn 4) mzi si^cidi^x, m.9:^m 
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* NOTICES * 

JPO and NCIPI are not responsible for any 

caused by the use of this translation. 



1. This document has been translated by connputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical spectrum analyzer characterized by having a spectroscope, the acoustooptics 
component which can diffract the output light of this spectroscope, the photo detector array which 
detects the wavelength of the diffracted light by this acoustooptics component, or the non-diffracted light, 
and the control circuit which detects the wavelength deflection to the allocation wavelength of the light 
which this photo detector array detected, and controls whenever [ angle-of-diffraction / of this 
acoustooptics component ]. 

[Claim 2] The optical spectrum analyzer characterized by having a spectroscope, the acoustooptics 
component which makes the output light of this spectroscope diffract, and two photo detector arrays 
prepared so that the gap of each photo detector might be compensated mutually, while carrying out 
incidence of the outgoing radiation light and the diffracted light by this acoustooptics component, 
respectively. 

[Claim 3] The optical spectrum detection approach characterized by detecting the wavelength deflection 
to the allocation wavelength of the light which this photo detector array detected, and controlling 
whenever [ angle-of-diffraction / of this acoustooptics component ] in case the output light of a 
spectroscope is detected by the photo detector array through an acoustooptics component 
[Claim 4] The spectroscope which inputs a wavelength division multiplex signal, and the acoustooptics 
component which can diffract the output light of this spectroscope, The photo detector array which 
detects the at least one-wave component of the diffracted light by this acoustooptics component, or the 
non-diffracted light. The optical spectrum analyzer characterized by having the control circuit where the 
output light of this spectroscope controls whenever [ angle-of-diffraction / of this acoustooptics 
component ] so that each wavelength component of this wavelength division multiplex signal is given to 
this photo detector array one by one. 

[Claim 5] The optical spectrum analyzer characterized by having a number of photo detectors with which 
this photo detector array can respond to wavelength spacing of two or more application systems 
alternatively in claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the optical spectrum analyzer who has the 
function which acts as the monitor of the optical power of each wavelength of the optical transmission 
signal by which the wavelength division multiplex (WDM) was carried out, and the optical spectrum 
detection approach about an optical spectrum analyzer and the optical spectrum detection approach. 
[0002] As an optical spectrum analyzer who has such a function, what consisted of a spectroscope and a 
photo detector (PD) array is known (for example, JP,9-210783,A), and such an optical spectrum analyzer 
has been gaining in the importance as what has reliable compared with what has mechanical moving part, 
and desirable applying to the optical transmission device with which prolonged use is demanded. 
[0003] 

[Description of the Prior Art] The conventional optical spectrum analyzer without the above mechanical 
moving part is shown in drawing 17. in this drawing, 1 is an optical fiber and the polarization compensating 
plate 2 separates the output light from this optical fiber 1 into P polarization and S polarization — having - 
- with — **** — a polarization dependency oppresses — having — a lens 3 — a passage — the 
diffraction grating 4 as a spectroscope — sending — having . 

[0004] In this diffraction grating 4, it is inputted into the photo detector array 7, after dissociating spatially 
for every wavelength component in the optical transmission signal by which the wavelength division 
multiplex was carried out and reflecting by the reflective mirror 60 through a lens 5. In order that it may 
dissociate for every wavelength by the diffraction grating 4 and the signal light by which the wavelength 
division multiplex was carried out may raise the accuracy of measurement by such configuration, by going 
via the reflective mirror 60, a longer path will be formed, incidence will be carried out to the photo detector 
array 7 which consists of two or more photo detectors (not shown) to which wavelength was assigned 
beforehand, and the wavelength and power of this signal light that carried out incidence will be outputted 
and measured. 
[0005] 

[Problem(s) to be Solved by the Invention] In such a conventional optical spectrum analyzer, since it had 
the configuration which detects the optical transmission signal in which the wavelength division multiplex 
was carried out by the photo detector array, the resolution of wavelength and optical power was restricted 
and the technical problem that highly precise measurement was difficult occurred. 
[0006] namely, the present wavelength division multiplex optical transmission system — setting — 
wavelength — as resolution, about three elements were limits physically, and when the core (peak) of a 
light beam did not carry out incidence of the light-receiving element number assigned to one wave of 
detection to a photo detector array in wavelength measurement, it had the technical problem that the 
accuracy of measurement deteriorated 

[0007] When the example shown in drawing 1 (1) explains this, the photo detector array 7 For example, 
when it consists of a photo detector PD 1 - PD5 — , When the incident light from the reflective mirror 60 
has power distribution **, the peak of this incident light is formed among photo detectors PD2 and PD3. In 
spite of detecting the wavelength lambda 3 assigned to the photo detector PD 3 as a result of the core of 
a photo detector and the core of a light beam not suiting, it will be said that the wavelength lambda 2 
assigned to the photo detector PD 2 which adjoined will be detected accidentally. 

[0008] Therefore, this invention aims at making it make the core of each photo detector always carry out 
incidence of the light beam in the optical spectrum analyzer who consists of a spectroscope and a photo 
detector array, and its optical spectrum detection approach, without increasing the light-receiving element 
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number which cons-^^s a photo detector array. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical spectrum 
analyzer concerning this invention [1] A spectroscope, the acoustooptics component which can diffract 
the output light of this spectroscope, and the photo detector array which detects the wavelength of the 
diffracted light by this acoustooptics component, or the non-diffracted light. It is characterized by having 
the control circuit which detects the wavelength deflection to the allocation wavelength of the light which 
this photo detector array detected, and controls whenever [ angle-of-diffraction / of this acoustooptics 
component] (1 /additional remark 1 of claims). 

[0010] That is, a control circuit detects the wavelength deflection to the allocation wavelength of the light 
which the photo detector array detected using the acoustooptics component which has the matter from 
which a refractive index (angle of diffraction) changes by modulating acoustic frequency instead of the 
reflective mirror 60 in the conventional optical spectrum analyzer who showed drawing 17, and he is trying 
to control whenever [ angle-of-diffraction / of an acoustooptics component ] by the optical spectrum 
analyzer concerning this invention [1]. 

[001 1] Thereby, as shown in drawing 1 (2), it changes a wavelength shift into the condition of power 
distribution ** from the condition (it corresponds to this drawing (1)) of power distribution ** of the 
incident light at the time of not using an acoustooptics component, therefore — this example — the core 
of a photo detector PD 3, and the peak of incident light — in agreement — coming — with — ♦*** — the 
wavelength (and power) of this incident light will be measured as wavelength lambda 3 beforehand assigned 
to the photo detector PD 3. 

[0012] The wavelength deflection detector which detects the wavelength deflection of the wavelength from 
which the above-mentioned control circuit constitutes this photo detector array, and which is beforehand 
assigned for every photo detector, and the wavelength of light which this photo detector detected, it can 
come out with the beam angle-of-diffraction calculation circuit which computes the beam angle of 
diffraction for carrying out incidence to this photo detector corresponding to this quota ******** 
wavelength from this wavelength deflection, and the acoustic frequency calculation circuit which computes 
this acoustic frequency from this beam angle of diffraction, and is given to this acoustooptics component, 
and can constitute (additional remark 2). 

[0013] Moreover, the above-mentioned wavelength deflection detector can consist of the calculation 
section which computes the peak wavelength of the light which this photo detector array detected, and a 
detecting element which detects the wavelength deflection of this peak wavelength and the nearest thing 
of the photo detectors in this photo detector array (additional remark 3). 

[0014] Furthermore, the above-mentioned calculation section can compute this peak wavelength by 
searching for Gaussian distribution from this reinforcement in quest of the reinforcement of each photo 
detector (additional remark 4). Here, although the above-mentioned optical spectrum analyzer is 
performing include-angle adjustment of the diffracted light of an acoustooptics component using the 
feedback loop from a photo detector array to an acoustooptics component, the optical spectrum analyzer 
who does not use such the feedback loop can also be realized by this invention. 

[0015] That is, if two photo detector arrays are prepared so that the gap of each photo detector may be 
compensated mutually while carrying out incidence of the outgoing radiation light and the diffracted light by 
the acoustooptics component, respectively, one of photo detector arrays can perform exact wavelength . 
detection (claim 2 / additional remark 5). 

[0016] in addition — as the above-mentioned acoustooptics component — a reflective mold or a 
transparency mold — which thing may be used (additional remark 6) and wavelength detection can be 
performed by the photo detector array using outgoing radiation light and/or the diffracted light In addition, 
the polarization compensating plate which divides this wavelength division multiplex input signal into an 
orthogonal component can be further included in the above-mentioned optical spectrum analyzer 
(additional remark 7). 

[0017] Furthermore, as the above-mentioned spectroscope, the diffraction grating which carries out space 
separation of the output light of this polarization compensating plate for every wavelength component can 
be used (additional remark 8). Moreover, in this invention [1], in order to attain the above-mentioned 
purpose, in case the output light of a spectroscope is detected by the photo detector array through an 
acoustooptics component, the optical spectrum detection approach characterized by detecting the 
wavelength deflection to the allocation wavelength of the light which this photo detector array detected, 
and controlling whenever [ angle-of-diffraction / of this acoustooptics component ] is offered (3/additional 
remark 9 of claims). 
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[0018] And control enever [ above-mentioned angle-of-a^iction ] detects the wavelength 
deflection of the wavelength which constitutes this photo detector array and which is beforehand assigned 
for every photo detector, and the wavelength of the light which this photo detector detected, it can carry 
out by computing the beam angle of diffraction for carrying out incidence to this photo detector 
corresponding to this quota ******** wavelength from this wavelength deflection, computing this acoustic 
frequency from this beam angle of diffraction, and giving this acoustooptics component (additional remark 
10). 

[0019] Detection of the above-mentioned wavelength deflection can compute the peak wavelength of the 
light which this photo detector array detected, and can be performed by detecting the wavelength 
deflection of this peak wavelength and the nearest thing of the photo detectors in this photo detector 
array (additional remark 11). Moreover, calculation of the above-mentioned peak wavelength can be 
performed by searching for Gaussian distribution from this reinforcement in quest of the reinforcement of 
each photo detector (additional remark 12). 

[0020] On the other hand, in the case of above-mentioned this invention [1], since it has the configuration 
which detects to coincidence the optical transmission signal in which the wavelength division multiplex was 
carried out by the photo detector array about a part for full wave Naganari, in order to make highly precise 
resolving power of wavelength and optical power, the increment in the number of channels of a photo 
detector array, i.e., a light-receiving element number, will become indispensable, and the cost rise by the 
problem of the yield accompanying many channelization of a photo detector array will arise. 
[0021] Recently the number of channels of signal light especially becomes 100 or more channels, and that 
to which the number of photo detector arrays exceeds several 100 elements or 1000 elements is needed 
In view of such a thing, by the optical spectrum analyzer concerning this invention [2] The spectroscope 
which inputs a wavelength division multiplex signal, and the acoustooptics component which can diffract 
the output light of this spectroscope, The photo detector array which detects at least one wave of the 
diffracted light by this acoustooptics component, or the non-diffracted light, It has the control circuit 
where the output light of this spectroscope controls whenever [ angle-of-diffraction / of this 
acoustooptics component ] so that each wavelength of this wavelength division multiplex signal is given to 
this photo detector array one by one. It is made to detect wavelength division multiplex signal light by 
preparing the minimum light-receiving element number as a photo detector array (4/additional remark 13 of 
claims). 

[0022] That is, the photo detector array in this case is easy to detect at least one wave of the diffracted 
light by the acoustooptics component, or the non-diffracted light. And the control circuit is controlling 
whenever [ angle-of-diffraction / of this acoustooptics component ] so that each wavelength of the 
wavelength division multiplex signal which is the output light of a spectroscope is given to for example, an 
one-wave component or a two-wave component [ every ] sequential photo detector array. 
[0023] Therefore, although incident light Lin turns into wavelength lambdal, Iambda2, and Iambda3 and the 
reflected light Lout in which — lambdan carried out wavelength dispersion by the acoustooptics component 
6 as theoretically shown in drawing 2, the photo detector array 7 should be equipped only with the photo 
detector which can detect only one wavelength component in this case. 

[0024] and the thing which a control circuit 15 does for the frequency control of the acoustooptics 
component 6 although the photo detector array 7 detects the reflected light of lambda 1 like illustration at 
first when a control circuit 15 controls the acoustooptics component 6 — the photo detector array 7 — 
one by one — wavelength Iambda2 and lambdaS and — lambdan — detectable — coming — with — **** - 
- finally the photo detector array 7 with all the small wavelength of a wavelength division multiplex signal 
can detect. 

[0025] Moreover, the above-mentioned photo detector array can be equipped with a number of photo 
detectors which can respond to wavelength spacing (wavelength difference) of two or more application 
systems alternatively in this invention [2] (additional remark 14). Furthermore by this invention [2], 
wavelength spacing of two or more above-mentioned application systems can be made into spacing of C 
band and Lband (additional remark 15). 

[0026] It is possible to detect the wavelength deflection to the allocation wavelength of the light in which 
the photo detector array detected the control circuit using the feedback function shown by above- 
mentioned this invention [1], and to control whenever [ angle-of-diffraction / of this acoustooptics 
component ] also in this invention [2], furthermore, (5/additional remark 16 of claims). 
[0027] Furthermore, when an acoustooptics component diffracts the output light of the spectroscope 
which inputs a wavelength division multiplex signal also in this this invention [2], At least one wave of the 
diffracted light or the non-diffracted light is detected by the photo detector array, and the optical 
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spectrum detection Woach that a control circuit controls whWver [ angle-of-diffraction / of this 
acous oopt.cs component ] is offered so that each wavelength component of this wavebn^h dVvis^^n 
mult.plex s.gnal may be g,ven to this photo detector array one by one (additional remark m 

[Embodiment of the Invention] Example drawing 3 of this invention [1] shows the example of the whole 
configuration usmg the optical spectrum analyzer concerning this invention. In this example of a 
configuration^ while using the acoustooptics component 6 from which a refractive index (angte of 
diffracton) changes by impressing a modulation electrical potential difference instead of the reflecti 
th'TTh T T.r.'^"'"*""'' "'^^ conventional example of draw ng 7 "differs i, 

[0029] This control circuit 10 consists of series circuits of the wavelength deflection detector 1 1 the 
beam angle-of-diffract.on calculation circuit 12. the modulation frequency calculation clcuTl 3 Ind ! 
modulation circuit 4. and the wavelength deflection detector 11 consists of et circ Tts^ o^^ 

L0031J As this shows drawing 5. having been measured as a-c on the strength resoertiu^lv i-i 
.llustrafon of the input signal luminous intensity [ in / for example / p^oto fetec'rs PD^^^^^^ 

steni tf J- "-^^^'^ based on detected a c on the 

rnnTof r ^ ^ .^r^^' distribution G is obtained like illustration. 

[0032] Consequently the peak point P is searched for in connection with Gaussian distribution G (step 
S3). And wavelength lambdap of the peak point P is computed based on the wavelength Iarda1-lambda3 
beforehand assigned to photo detectors PD1-PD3 resoectivelv Ut^n ^d) r„ .AA-l-^u n 

[0033] Drawing 6 shows the example of the wavelength deflection detecting element 1 1 2 and if the 
number of allocation wavelength is now set to n. corresponding to this, n comparators C1-Cn Irfformed 
and It wi input the allocation wavelength lambda 1 - lambdan into the other-end ch Id of each ' ' 

dZn7r:n?r" ""'^ ' '"^'"'^ ^'^^^ ^^^^'^"^^ '-^^^^ -^-^ eXas tsked by 

[0034] and the output signal of these comparators Cl-Cn — dli^f^rf^nn^ — ^ i ^-rr 

section E — this minimum va ue extract section E — settina — rr^in a-u . ®. 

as wavelength deflec^on de,.a,a.bda. T,.:\Z\^Z':;Z .eC7„ d^Sdl^s^laldTn';?'' 
b«am angle-oM,ffracton calculation circuit 12 shown in drawirs 3 the beam anrie af d^!^!^ 1^ ■ 
computed using this wavelength deflection deltalambda ^ drffract,on theta ,s 

s^btttetfedtrret^h';^^^^^^^^^^^ 

the beam an,, cf di*ac«on theta ^ ot^:Zt^.ZJllTrj:i ph" t^ ^X"^:^ 

an7htrt"o d r?"'" '°°f°" of the^coustoX coi^one:^^ 

?nn,li Tf , ""'^ "=''=l="Sth deflection deltalambda etc. component 6 

W036J Thus, If the beam angle of diffraction theta is searched for in the beam .n.l— .,<-j « 
oaloulation circuit 12 based on this beam angle of dWraction the a mo^^^^^^^^^ 
computed m the modulation frequency calculation circuit 13 That ic ;+ .o i ""/^"^"^y/^ ^ Ml be 

h^ween the angle of diffractionVa^f a lig^Teamrd 'so:::^:^r:::::^:z:j::::. t^^., 

[0037] theta=lambda-fa/Va .... formula (1), however fa:acoustic wave frequency theta angle-of-diffraction 
Varacoustic wave rate lambda: - if the wavelength assigned to the nearest photo detect theretre he 

[OOSsff^^^^^^^^^^^ f ^^^^^^-y become te l Segrr^^^^^ 

[0038] f^=Jbeta-Va/lambda .... a formula (2) - in this formula (2). since the acoustic wave rate Va and 
wavelength lambda are known values, if the angle of diffraction theta searched for as mentioned above in 
the beam angle-of-diffraction calculation circuit 12 is substituted, acoustic frequency'a wi^be obWd 
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[0039] Thus, if modJ^jfen frequency fa is called for in the mo on frequency detector 13, by giving this 
frequency fa to a modulation circuit 14, a modulation circuit 14 will drive the acoustooptics component 6 
with a frequency fa, and can control the angle of diffraction of that outgoing radiation beam. 
[0040] Consequently, by carrying out a wavelength shift by wavelength deflection deltalambda, as shown in 
drawing 1 (2), even when incidence of the light beam is carried out in the middle of photo detectors PD2 
and PD3 (power distribution **), it will be controlled so that the beam core (power distribution **) of 
incident light comes to the core of the nearest photo detector PD 3 of the wavelength assigned 
beforehand. 

[0041] the above-mentioned example — the control characteristic of an acoustooptics component — 
being based — feedback control — carrying out — with — **** — although it is controlling so that a light 
beam comes to the core of an allocation photo detector, the example when not performing such feedback 
control is shown in drawing 8. That is. in the case of this example, 2 sets of photo detector arrays 71 and 
72 are prepared, and each photo detectors PD1-PD7 are arranged like illustration in the relation with 
which the photo detectors [ in / for the gap of the photo detectors PD1-PD4 which constitute the photo 
detector array 71 / other photo detector arrays 72 ] PD5-PD7 can be compensated. 

[0042] Therefore, as shown in this drawing (3), it uses that the transmitted light alpha 2 and the diffracted 
light alpha 3 are separated and outputted by the angle of diffraction theta to incident light alpha 1, and it is 
made to irradiate the photo detector array 71 shown in this drawing (1), and the transmitted light alpha 2 is 
arranging another side and the diffracted light alpha 3 so that the photo detector array 72 shown in this 
drawing (2) may be irradiated. 

[0043] Since the core of the diffracted light alpha 3 is in agreement with a photo detector PD 6 by this 
even when that core is located in the gap of photo detectors PD2 and PD3 in the transmitted light alpha 2. 
it becomes possible to measure exact wavelength by this diffracted light alpha 3. In addition, in the above- 
mentioned example, when shown in drawing 3, the acoustooptics component of a reflective mold was 
shown and the example of drawing 8 showed the acoustooptics component 6 of a transparency mold, but 
as shown in drawing 9, acoustooptics either the acoustooptics component of the transparency mold shown 
in this drawing (1) or component of the reflective mold shown in this drawing (2) can be applied to each 
example. 

[0044] Furthermore, although the beam angle of diffraction was searched for in the above-mentioned 
example in order to ask for the frequency which modulates an acoustooptics component it may ask for a 
refractive index based on wavelength deflection deltalambda for which it asked in the wavelength deflection 
detector 11, and you may ask for modulation frequency fa by this. 

In this example shown in example drawing 10 of this invention [2] The photo detector array 7 does not 
receive many of wavelength division multiplex (WDM) many of [ all or ] to coincidence so that it may 
understand, if it compares with the example of this invention [1] shown in drawing 3. It is the thing 
equipped with a number of photo detectors which can detect only an one-wave component or few 
wavelength components beyond it, and the points controlled so that the diffracted light from an 
acoustooptics component can receive light by this photo detector array 7, wavelength is shifted one by 
one and a control circuit 1 5 goes differ. 

[0045] In addition, a control circuit 15 is told about having detected that this received light by the photo 
detector array 7, and although the synchronizing signal SYN is given to the control circuit 15 from the 
photo detector array 7, a control circuit 15 controls the acoustooptics component 6 by this example 
through a modulation circuit 15 so that the following wavelength is detected by the photo detector array 7 
based on this. 

[0046] However, if the time amount which changes this wavelength spacing beforehand is set up, since it is 
not necessary to use such a synchronizing signal SYN especially, it is illustrated by the dotted line. Change 
of the wavelength of the reflected light Lout of the photo detector array at the time of controlling the 
modulation frequency given to the acoustooptics component 6 through a modulation circuit 14 from a 
control circuit 15 is shown in drawing 1 1. 

[0047] That is, in a certain condition that it was shown in drawing 10, as shown in drawing 2, only 
wavelength lambdal component of the reflected lights Lout (lambdal, Iambda2, — lambdan) carries out 
incidence to the photo detector array 7, but as shown in drawing 11 (1) - (3), the output frequency of a 
modulation circuit 14 is changed from this condition to f3 in step from f1. 

[0048] In the case of the time of day T1 of this drawing (1), when incident light Lin is reflected as the 
reflected light Lout (lambdal, Iambda2, — lambdan) from the acoustooptics component 6 with modulation 
frequency f1, it constitutes so that incidence only of the wavelength Iambda2 component of them may be 
carried out to the photo detector array 7. Moreover, in the case of this drawing (2), since the angle of 
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diffraction theta will^Jjllncreased from the frequency f1 to f2 ^jjfennection with increasing if a control 
circuit 15 enlarges the acoustic wave frequency fa of a modulation circuit 14 as shown in the above- 
mentioned formula (1), incidence only of the wavelength lambdaS component of the reflected light Lout to 
incident light Lin comes to be carried out to the photo detector array 7. 

[0049] Furthermore, in the case of this drawing (3), the photo detector array 7 is made to carry out 
incidence only of the wavelength Iambda4 component of the reflected light Lout in connection with having 
made the frequency fS still higher than the above-mentioned frequency f2. Drawing 12 (1) The signal input 
state to the photo detector array 7 at the time of [ each ] being shown in drawing 11 (1) - (3) is shown in 
-(3). 

[0050] namely, in the case of the time of day T1 (frequency f1) of drawing 12 (1) The condition that 
incidence only of the wavelength Iambda2 component of the reflected lights Lout was carried out is shown 
in the photo detector array 7, and in being the time of day T2 (frequency f2) of this drawing (2) In the case 
of time-of-day T3 (frequency f3) of wavelength Iambda3 component of the reflected light Lout, and this 
drawing (3), it is constituted so that only wavelength Iambda4 component of the reflected light Lout may 
carry out incidence. 

[0051] Thus, in the case of time of day Tn (frequency fn), incidence only of the wavelength lambda n- 
component of the reflected light Lout will be carried out to the photo detector array 7 so that when a 
control circuit 15 changes serially in step may generally show the output signal frequency of a modulation 
circuit 14 in this drawing (4). 

[0052] As shown in drawing 1 2, when carrying out the one-wave component shift of the reflected light, the 
photQ detector array 7 should just be equipped with the number of the photo detectors equivalent to the 
die length of a two-wave component. Moreover, when a frequency is changed in this way, it asks about the 
frequency which carries out an one-wave component shift 

[0053] In the above-mentioned formula (1) when [ first ] lambda= 1.5 micrometers of light wave length in 
air, acoustic wave frequency fa=10MHz, and acoustic wave rate Va=3 km/s (in the case of a lithium NAIO 
bait), it is theta= 0.005 rads = 0.3 degrees It becomes a formula (3). 

[0054] On the other hand, when frequency spacing of incident light is set to 50GHz, as shown in the 
following table, it turns out that wavelength spacing (wavelength difference) is set to 0.4nm. 
[0055] 
[Table 1] 



CH 


J^S» f(GH2) 


2£S 1 (run) 




30 


193.000 


1553.3290 


1 r 50GHz 1 
J lo.40I2nmJ 

\f 50GHz "] 
J Lo.4032imJ 

\r 50GHz 1 
J l0.4018nmj 

If 50GHz 1 
J Lo.4018nnJ 


30.5 


193,050 


1552.9278 


31 


193,100 


1552.5246 


31.5 


193,150 


1552.1228 


32 


193,200 


1551.7210 



That is, the frequency f shows the frequency of light and is equivalent to the value calculated from f=c 
(velocity of light)/lambda(light wave length) =3x1 08/1. 55x1 0-6=1 93,000GHz. If the channels CH30 and 
CH30.5 in the above-mentioned table are compared, frequencies will be 193,000GHz and 193,050GHz 
respectively, and the delta frequency will be set to 50GH2. While this value corresponds to frequency 
spacing of 50GHz, wavelength spacing of 0.4nm is supported. 

[0056] Although the above-mentioned wavelength spacing shows spacing between the adjoining wavelength 
in drawing 12, this wavelength spacing is expressed in fact as amount of beam gaps deltal as shown in 
drawing 13. That is, as shown in drawing 13, when distance of the acoustooptics component 6 and the 
photo detector array 7 is set to d and wavelength spacing is set to deltalambda, amount of beam gaps 
deltal is given by the following formula. 

[0057] deltal=axdxdeltalambda .... A formula- (4), however a are constants. Here, amount of beam gaps deltal 
is obtained as about 100 micrometers like illustration by substituting for the above-mentioned formula (4) 
the distance of d= 10cm of wavelength spacing of 0.4nm for which it asked from the above-mentioned 
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table, and the acouJ^j^tics component 6 shown in drawing l^lf^ the photo detector array 7, and giving c 
constant a according to various conditions. 

[0058] Consequently, it is set to ta nth eta== 10-3 and becomes theta= 0.06 degrees. Since theta= 0.3 
degrees is obtained by the above-mentioned formula (3) and it is 0.3 degrees in 10MHz, modulation 
frequency is known by that what is necessary is 10 / just to shift 5= 2MH2 theta= 0.06 degrees in order 
[ in the case of the example of drawing 13 ] to shift a need beam, since it becomes 5 times. 
[0059] Therefore, in the case of drawing 11 and drawing 12 which were shown as an example, the 
frequency from a modulation circuit 14 will be shifted in step every 2MH2, and should just go for it. 
Although only an one-wave component carries out incidence of the reflected light Lout to the photo 
detector array 7 in the example shown in above-mentioned drawing 11 and above-mentioned drawing 12, 
although a fundamental optical design is the same as the case of drawing 11 and drawing 12, the points 
which increased the signal which carries out incidence to coincidence on the photo detector array 7 from 
one channel (wavelength component) to two channels differ at the same point which carries out an one- 
wave component shift by the example shown in drawing 14. That is, the number of the photo detectors of 
the photo detector array 7 is increased to two channels. 

[0060] The application of the example shown in such drawing 14 is shown in drawing 15. Namely, although a 
beam is formed on the photo detector array 7 at intervals of the wavelength of 0.4nm, and it is shifted and 
it goes like the example shown in drawing 14 like wavelength lambdal, Iambda2, lambdaS, and Iambda4 and 
— when frequency spacing of incident light Lin is the above-mentioned 50GHz When incident light Lin 
changes to frequency spacing of 50 to 100GHz (at the time of a system change) Since wavelength spacing 
becomes with 0.8nm in the case of 100GHz frequency spacing as shown in the above-mentioned table, 
what is necessary will be just to form a beam with a frequency spacing of 50GH2 alternately, as shown in 
drawing 15. 

[0061] It follows, for example, in the case of the time of day T1 (frequency f1) of this drawing (1), incidence 
of the two-wave component lambda'2 and the Iambda2 beam is carried out to the photo detector array 7 
at intervals of [ of 50GHz ] a frequency, and when it is 100GHz, incidence only of the one-wave 
component Iambda2 right-hand side beam will be carried out The condition of the reflected light in the 
case of changing frequency spacing of 50GHz and 100GHz as shown in drawing 15 to drawing 16 is shown. 
That is, supposing a dotted line is the reflected light Lout which is frequency spacing of 50GHz, the 
continuous line shows the reflected light Lout with a frequency spacing of 100GHz, and when a lOOGHz 
application system and a 50GHz application system are changed, it will become possible [ corresponding 
about both systems by one photo detector array 7 so that it may be shown ] to drawing 15. 
[0062] Thus, as for wavelength spacing of wavelength division multiplex (WDM) signal light, O.Bnm, 0.4 
etc.nm, etc. are decided as ITU-T grid wavelength, and it turns out that what is necessary is just to 
change the refractive index of an acoustooptics component according to this wavelength spacing. 
Moreover, change of the outgoing radiation location of a light beam becomes possible [ choosing freely not 
only of the one wave component of ITU-T shot wavelength but of a two wave component or a three wave 
component ], and becomes possible [ designing on balance with required precision of wave length and 
cost ]. 

[0063] Furthermore, C band and L band can be made to share the wavelength of the above-mentioned 
application system. Moreover, by feeding back so that the incidence to the component may be avoided 
even if there is a component of the photo detector array of a malfunction, if the operating state of a photo 
detector array is checked, even if there is a photo detector array component of a malfunction, 
measurement of a wavelength division multiplex (WDM) signal will completely be attained. 
[0064] Furthermore, although explained in drawing 10 as what is not equipped especially with a 
configuration like this invention [1] as a control circuit 15 By applying this invention [1] similarly, it also 
sets to the photo detector array of a small number of photo detectors. If the wavelength deflection to the 
allocation wavelength of the light which the photo detector array detected is detected and feedback 
control of whenever [ angle-of-diffraction / of an acoustooptics component ] is carried out, in a more 
desirable form, it will become possible to make in agreement the core of each photo detector and the peak 
of a light beam, and it will become detectable [ exact lightwave signal wavelength ]. 
[0065] (Additional remark 1) The optical spectrum analyzer characterized by having a spectroscope, the 
acoustooptics component which can diffract the output light of this spectroscope, the photo detector 
array which detects the wavelength of the diffracted light by this acoustooptics component, or the non- 
diffracted light, and the control circuit which detects the wavelength deflection to the allocation 
wavelength of the light which this photo detector array detected, and controls whenever [ angle-of- 
diffraction / of this acoustooptics component ]. 
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[0066] The wavelenf^ileflection detector which detects the lH^length deflection of the wavelength frorr 
which this control circuit constitutes this photo detector array, and which is beforehand assigned for every 

photo detector, and the wavelength of the light which this photo detector detected in additional rennark 1, 
(Additional remark 2) with the beam angle-of-diffraction calculation circuit which computes the beam angle 
of diffraction for carrying out incidence to this photo detector corresponding to this quota ******** 
wavelength from this wavelength deflection the acoustic frequency calculation circuit which computes this 
acoustic frequency from this beam angle of diffraction, and is given to this acoustooptics component, and 
the optical spectrum analyzer characterized by being come out and constituted. 
[0067] (Additional remark 3) the optical spectrum analyzer characterized by the calculation section in 
which this wavelength deflection detector computes the peak wavelength of the light which this photo 
detector array detected, the detecting element which detects the wavelength deflection of this peak 
wavelength and the nearest thing of the photo detectors in this photo detector array, and being come out 
and constituted in additional remark 2. 

[0068] (Additional remark 4) The optical spectrum analyzer with whom this calculation section was 
characterized by computing this peak wavelength by searching for Gaussian distribution from this 
reinforcement in quest of the reinforcement of each photo detector in the additional remark 3. 
(Additional remark 5) The optical spectrum analyzer characterized by having a spectroscope, the 
acoustooptics component which makes the output light of this spectroscope diffract, and two photo 
detector arrays prepared so that the gap of each photo detector might be compensated mutually, while . 
carrying out incidence of the outgoing radiation light and the dilFfracted light by this acoustooptics 
component, respectively. 

[0069] (Additional remark 6) The optical spectrum analyzer with whom this acoustooptics component was 
characterized by being the thing of a reflective mold or a transparency mold in either of the additional 
remarks 1-5. 

(Additional remark 7) The optical spectrum analyzer characterized by including further the polarization 
compensating plate which divides this wavelength division multiplex input signal into an orthogonal 
component 

[0070] (Additional remark 8) The optical spectrum analyzer characterized by this spectroscope being the 
diffraction grating which carries out space separation of the output light of this polarization compensating 
plate for every wavelength component in the additional remark 7. 

(Additional remark 9) The optical spectrum detection approach characterized by detecting the wavelength 
deflection to the allocation wavelength of the light which this photo detector array detected, and 
controlling whenever [ angle-of-diffraction / of this acoustooptics component ] in case the output light of 
a spectroscope is detected by the photo detector array through an acoustooptics component 
[0071] In additional remark 9, the wavelength deflection of the wavelength from which control of whenever 
[ this angle-of-diffraction ] constitutes this photo detector array and which is beforehand assigned for 
every photo detector, and the wavelength of the light which this photo detector detected is detected. 
(Additional remark 10) the approach characterized by being carried out by computing the beam angle of 
diffraction for carrying out incidence to this photo detector corresponding to this quota ******** 
wavelength from this wavelength deflection, computing this acoustic frequency from this beam angle of 
diffraction, and giving this acoustooptics component 

[0072] (Additional remark 11) The approach characterized by performing detection of this wavelength 
deflection in additional remark 10 by computing the peak wavelength of the light which this photo detector 
array detected, and detecting the wavelength deflection of this peak wavelength and the nearest thing of 
the photo detectors in this photo detector array. 

[0073] (Additional remark 12) The approach characterized by performing calculation of this peak 
wavelength in additional remark 1 1 by searching for Gaussian distribution from this reinforcement in quest 
of the reinforcement of each photo detector. 

The spectroscope which inputs a wavelength division multiplex signal, and the acoustooptics component 
which can diffract the output light of this spectroscope, (Additional remark 13) The photo detector array 
which detects the at least one-wave component of the diffracted light by this acoustooptics component, 
or the non-diffracted light. The optical spectrum analyzer characterized by having the control circuit where 
the output light of this spectroscope controls whenever [ angle-of-diffraction / of this acoustooptics 
component ] so that each wavelength component of this wavelength division multiplex signal is given to 
this photo detector array one by one. 

[0074] (Additional remark 14) The optical spectrum analyzer characterized by having a number of photo 
detectors with which this photo detector array can respond to wavelength spacing of two or more 
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application systems^j^natively in additional remark 13. 

(Additional remark 15) The optical spectrum analyzer with whom wavelength spacing of two or more of 
these application systems is characterized by being C band and L band in additional remark 14. 
[0075] (Additional remark 16) The optical spectrum analyzer characterized by for this control circuit 
detecting the wavelength deflection to the allocation wavelength of the light which this photo detector 
array detected, and controlling whenever [ angle-of-diffraction / of this acoustooptics component ] in any 
one of the additional remarks 13-15. 

[0076] (Additional remark 17) The optical spectrum detection approach that a control circuit controls 
whenever [ angle-of-diffraction / of this acoustooptics component ] so that at least one wave of the 
diffracted light or the non-diffracted light is detected by the photo detector array and each wavelen^h 
component of this wavelength division multiplex signal is given to an outside photo detector array one by 
one, when an acoustooptics component diffracts the output light of the spectroscope which inputs a 
wavelength division multiplex signal. 
[0077] 

[Effect of the Invention] As explained above, according to the optical spectrum analyzer concerning this 
invention, and its optical spectrum detection approach Since it constituted so that the wavelength 
deflection to the allocation wavelength of the light which the photo detector array which detects the 
wavelength of the outgoing radiation light by the acoustooptics component or the diffracted light detected 
might be detected and feedback control of whenever [ angle-of-diffraction / of an acoustooptics 
component ] might be carried out It becomes possible to always make in agreement the core of each photo 
detector and the peak of a light beam, without increasing the light-receiving element number of a photo 
detector array, and the monitor of exact lightwave signal wavelength becomes possible. 
[0078] Moreover, in this invention, it becomes possible to make the core of a photo detector and the peak 
of a light beam similarly in agreement in each photo detector arranged so that the outgoing radiation light 
and the diffracted light from an acoustooptics component may be received, respectively and a gap may be 
mutually compensated by two photo detector arrays, without using feedback control. 
[0079] Moreover, by this invention, the at least one-wave component of the diffracted light by the 
acoustooptics component or the non-diffracted light is detected by the photo detector array, and the 
following effectiveness is acquired because a control circuit controls whenever [ angle-of-diffraction / of 
this acoustooptics component ] so that each wavelength of a wavelength division multiplex signal is given 
to this photo detector array for the output light of a spectroscope one by one. 

[0080] Although 32-40-channel 100 more or more channels and a demand are growing [ current and the 
number of wavelength division multiplex channels ] and the component of the photo detector array for 
corresponding to this demand is also increasing, the element number of a photo detector array is 256 
elements or a value with 512 realistic elements. By choosing the signal light which makes the element 
number which is extent to which the element number of a photo detector array is made as for 
measurement of one channel in this invention, and carries out incidence to a photo detector array with an 
acoustooptics component, although the price of a photo detector array component will rise from problems, 
such as the number of chips which can be taken from the yield and one wafer, in order to obtain the photo 
detector array of these element numbers, it becomes possible to reduce an element number sharply, and a 
large cost cut is attained. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining an operation of the spectrum analyzer concerning this invention [1] 
to the conventional technique. 

[Drawing 2] It is drawing for explaining the principle of the optical spectrum analyzer concerning this 
invention [2]. 

[Drawing 3] It is the block diagram having shown the whole spectrum analyzer example of a configuration 
concerning this invention [1]. 

[Drawing 4] It is the block diagranri having shown the example of the peak wavelength calculation section 

used for the spectrum analyzer concerning this invention [1]. 

[Drawing 5] It is a graphical representation for explaining the actuation of the peak wavelength calculation 
section shown in drawing 3. 

[Drawing 6] It is the block diagram having shown the example of the wavelength deflection detecting 
element used for the optical spectrum analyzer concerning this invention [1]. 

[Drawing 7] It is the schematic diagram having shown the relation of the beam angle of diffraction and 
wavelength deflection for which it asks with the optical spectrum analyzer concerning this invention [1]. 
[Drawing 8] It is the block diagram having shown other examples of the optical spectrum analyzer 
concerning this invention [1]. 

[Drawing 9] It is the block diagram having shown the class of acoustooptics component used for the 

optical spectrum analyzer concerning this invention [1], 

[Drawing 10] It is the block diagram having shown one example of the optical spectrum analyzer concerning 
this invention [2]. 

[Drawing 11] It is drawing having shown the relation between the modulation frequency of an acoustooptics 
component and the incident wave length to a photo detector array in this invention [2]. 
[Drawing 12] It is drawing having shown the signal input state (example of an one-wave component shift) 
to the photo detector array of each time of day in this invention [2]. 

[Drawing 13] It is drawing for explaining the relation between the amount of beam gaps, and a beam angle 
of diffraction in this invention [2]. 

[Drawing 14] It is drawing having shown the signal input state (example of a two-wave component shift) to 
the photo detector array of each time of day in this invention [2]. 

[Drawing 15] It is drawing having shown the signal input state to the photo detector array of each time of 
day at the time of sharing frequency spacing of 50GHz / 100GHz application system. 
[Drawing 16] It is drawing having shown the output light from the acoustooptics component when changing 
an application system in this invention [2]. 

[Drawing 17] It is the block diagram having shown the conventional optical spectrum analyzer. 
[Description of Notations] 

1 Optical Fiber 

2 Polarization Compensating Plate 

3 Five Lens 

4 Diffraction Grating (Spectroscope) 
6 Acoustooptics Component 

7, 71, 72 Photo detector array 
PD1-PD7 Photo detector 

10 Control Circuit 

1 1 Wavelength Deflection Detector 
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1 1 1 Peak Wavelengti^|llculation Section 

112 Wavelength Deflection Detecting Element 

1 2 Beam Angle-of-Diffraction Calculation Circuit 

13 Modulation Frequency Calculation Circuit 

14 Modulation Circuit 

1 5 Control Circuit 

The same sign shows the same or a considerable part among drawing. 
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